ORE CRUSHING IN THE STAMP BATTERY.                   163
shoes and dies formerly in use. Chrome steel and manganese steel have .also been used for shoes and dies. Sometimes steel shoes and iron dies are used. The wear of iron shoes and dies was formerly stated to be about 2 or 3 Ibs. per ton of ore crushed in California. At the Robinson Mine, South Africa, the wear of steel shoes and dies is, according to Harland, 045 Ib. per ton crushed for shoes and 0*30 Ib. per ton for dies. According to I. Koskelley,1 a 12-inch steel shoe weighing 225 Ibs. is worn out on the Eand in about ninety days, during which from 450 to 500 tons of ore are crushed. The shoe is used until it is worn down close to the shank, and weighs only 35 or 40 Ibs. when discarded. Forged steel dies,2 with cylindrical bodies 6 inches high and weighing 120 Ibs., last as long as the shoes, and weigh only about 40 Ibs. when thrown out, if they have worn down evenly. These rates of wear correspond for shoes to about 0-40 Ib., and for dies to about 0-17 Ib. per ton of ore crushed. When the body is worn down to within frpm i inch to 1 inch of the base, the die is replaced. Dies wear more slowly than shoes, since they are protected by a layer of pulp, which is over an inch thick. The dies are all renewed together, as it is important that those in the same battery should be of equal height, otherwise one or more will become almost bare of ore, and a disastrous pounding result. If a die breaks, it is not replaced by a new one, but by one worn to the same extent as the others in the battery. Iron false-bottoms or chuck-blocks or sand packings are placed beneath partially-worn dies, so as to keep the height of the disch.arge constant.3
Dies require to be hardened and tempered very evenly, according to Koskelley,4 to prevent uneven wear. A die worn down at one side causes a diminution of output, and may result in a broken stem. According to E. E. Aulsebrook,5 the three centre dies in a mortar wear down at the back faster than at the front, on account of the size of the material which is fed .at the back being larger than that which is crushed at the front. For this reason he recommends dies to be turned round once a month. He also states that dies often wear unevenly because the stamps are out of •centre.
The cam-shaft, H, Fig. 60, is of wrought iron or, better, forged steel of the best quality, as it has to stand severe strains. Nickel steel has been tried. The shaft is usually about 6 inches in diameter. It is usual to have a •separate cam-shaft for each live or ten stamps, which have thus a separate driving pulley. The advantage of this arrangement is that repairs can be done to one or more stamps without necessitating the stoppage of the whole mill, as used to be the case when there was only one cam-shaft. The cam-,shaft is placed at a distance of from 5 to 10 inches from the stem-centre, and is 9 to 10 feet above the mortar bed. The bearings rest on supports often attached to the battery posts, generally on the discharge side. The •cast-iron cam-shaft bearings and supports at the City Deep Mill are shown in Fig. 68.6
1 Roskelley,,/. Chcm. Met cmd Mwj. Hoc. of H. Africa, Feb. 1904, 4, 410.
3  For the method of changing shoes arid dies, see G-. O.  Smart, Rand Metallurgical Practice, vol. i., p. (Jf>.
4 Roskelley, loc. tit.
5 Aulsebrook, ibid., July, 1904, 5,12.
6 Schmitt, Rand Metallurgical Practice, vol. ii., p. 119.inches in diameter. Shoes and dies are now generally made of forged steel, the dies being kept a little softer than the shoes. They last longer than the iron
